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(§) A chewing gum composition and process for the production thereof. 
(S) There is disclosed a chewing gum composition compris- 
ing a gum base which softens at a temperature in the range 
of about 40°C to 60°C, a solid water-soluble sweetening 
•gent, a softener and a liquid flavouring agent and having a 
moisture content of up to 0.9% by weight of the final 
composition, said chewing gum composition having an 
equilibrium relative humidity value (as hereinbefore de- 
fined), lower than the ambient relative humidity, preferably 
of from 15 to 30%. 

A process for producing the gum composition is also 
disclosed. The process comprises softening the base at a 
temperature in the range of from 40°C to 60°C; admixing 
softening agents, sweetening agents and flavoring agents; 
extruding the composition prior t cooling; f rming the 
composition into suitable chewing gum pieces without 
cooling; and immediately wrapping the pieces with a 
minimum f protective wrapping without prior conditioning. 
N m isture r m istu re-containing ingredients are used in 
th process or added to the ingredients. 
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A CHEWING GU M COMPOSITION AND PROCESS FOR THE 
PRODUCTION THEREOF . 

The present invention concerns a novel chewing gun 
composition and method of preparation and more particularly 
to natural sweetener-containing chewing gum compositions 
being substantially free from water and having advantageous 
process characteristics and shelf life stability. The chewing 
gum compositions form chewing gums which have exceptionally 
long periods of shelf life without protective packaging and 
without the use of humectics as traditionally used in the 
art. 

The present invention also concerns a chewing gum 
composition which, unlike those of the prior art, can be 
processed using fewer steps, thereby saving time and production 
15 costs. The process of the present invention does not require 
such traditional process steps as cooling and conditioning 
(setting), nor does it require specified relative humidity 
conditions for coated gums, as does the prior art. Additionally, 
no protective wrapping is necessary to maintain freshness. 
20 The inventive compositions do not require water or moisture- 
containing additives in order to obtain a formulation viscosity 
which is manageable and homogeneous, and which ultimately 
yields a chewing gum product which has excellent texture, 
nouthfeel and organoleptic properties. The present compositions, 
25 when prepared in the specified manner, have the juiciness, 
flavor, texture, mouthfeel and other organoleptic character- 
istics of the prior art, which uses moisture or moisture- 
containing ingredients to achieve these characteristics. 

Another advantage of the instant invention is that 
those ingredients which are ordinarily unstable in the presence 
Of moisture, e.g., aspartame, do not present a problem, since 
the inventive compositions are substantially anhydrous. 
Thus, such traditionally moisture-unstable ingredients can 
be added without fear of deterioration or instability. 

Another advantage to the instant invention is that 
gum product formed from the inventive compositions and 
using the inventive method can be wrapped immediately 
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after forming without the need for conventional cooling 
followed by conditioning for 24 to 48 hours* The 
inventive compositions can be wrapped immediately 
within 2 hours of rolling without fear of wrapping 
5 materials adhering to the chewing gum product. 

Another advantage of the instant invention is that 
chewing gum products formed by means of the inventive 
process and containing the inventive compositions can 
remain without wrapping or protective covering at 
10 ambient temperatures for longer periods of time than 
traditional chewing gums without going stale, becoming 
tacky or showing instability. Thus, the inventive 
composit ions retain their freshness for up to a year or 
more without the need for protective, hermetic 
1 5 wrappings . 

Other advantages of the inventive compositions and 
process of preparation will become apparent from the 
detailed description provided herein. 

Conventional chewing gum process steps disclosed 
20 in the prior art ordinarily involve formulating the 
chewing gum composition at temperatures between about 
7 0 # to 120*C, followed by cooling, extruding, forming 
into gum pieces and finally conditioning (setting) for 
24 to 48 hours. Additionally, if the chewing gum is 
25 to be a hard sugar-coated gum piece (e.g., a pellet 

or ball), usually 48 hours of conditioning at 66*-70°F/ 
RH 47-55%, is required prior to the application of the 
coating. . Xt is traditionally necessary to apply the 
coating under controlled temperature conditions 
30 (80 # -85 # F) at low relative humidity (RH 24-40%). These 
conditions must be maintained closely or serious pro* 
cessing problems result. For example, changes in the 
temperature and humidity outside these ranges cause 
softening of th gum and deformation of shap which 
35 makes coating difficult. This probl m has been w 11 

known for many years and is sp cially harmful in areas 
. with extreme climat s such as the tropics. If th 
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ch wing gum is form d as a slab or stick gum, one prior 
• rt method r quired immediately wrapping the gum sub- 
sequent to 24-48 hour conditioning such that the gum 
product would retain its freshness. 
5 Additionally, conventional gum processes, which 

use traditional high speed wrapping machines (e.g., 
800-1800 sticks or slabs per minute), require the 
wrapping to be done at controlled temperature and 
humidity conditions. If the temperature or humidity 
10 becomes too high, the chewing gum composition would 
stick to the rollers and cutters. The individual gum 
pi ces would be wrapped in air-tight packages and 
usually those would be placed in larger boxes which 
themselves would be sealed to keep out air and 
15 moisture. In spite of all these precautions during 

processing, conventional chewing gum tends to stick to 
wrappers at high temperatures and to become brittle at 
low temperatures during storage. Additionally, 
conventional mint flavored chewing gum and some fruit 
flavors undergo oxidation of the flavors due to the 
int raction of the flavor with the base in the presence 
of moisture. The results is a stale product. The 
instant moistureless chewing gum compositions and 
process of preparation solve these problems. 

As stated above, the inventive process does not 
r quire all of the process steps of the prior art. The 
chewing gum compositions once formed do not have to be 
cooled prior to formation into gum pieces, nor con- 
ditioned prior to wrapping. These advantages are due 
to the specific and novel formulations presented 

The prior art has disclosed chewing gum compo- 
sitions which have low percentages of moisture in the 
final product. For the most part, the prior art has 
i5 concentrat d on driving off the water once the chewing 
gum formulation ha, b en made. Thus, the prior art 
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composition* ordinarily contain water and/or moisture- 
containing ingr dients, .g«, sorbitol soluti n, earn 
syrup solutions, ate. # and would thtrtfora raquirt 
hasting or purification of tha composition to driva 
5 off watar and obtain a cartain moisture content. For 
example, U.S. Patent 4,035,572 involvas a gum basa 
formulation with lass than 0.5% moistura. This low 
percentage of moistura is dua to tha purification 
procass which removes watar and solvant from tha gum 
10 basa. 

U.S. Patant 4,382,963 involvas a low caloric chew- 
ing gum which usas polydextrose as tha sola soluble 
bulking agent. Tha moistura content in tha final 
product is about 1 to 5% and this is obtained by 
15 omitting the aqueous component* e.g., sorbitol syrups 
or corn syrups, which is normally used in chewing gum 
products • 

U.S. Patent 3,262,784 concerns a chewing gum 
composition which has less than 1% moisture in the 

20 final product due to heating between about 170* and 
250*F to drive off the water. 

U.S. Patent 4,150,161 concerns a two component 
confection having a carbonated candy component and a 
pliable bubble gum component with each component having 

25 a controlled water activity between 0.1 to 0.3 and 

which is capable of surviving long periods of storage 
when packaged in a moisture resistant material. 

Conventional chewing gum formulations generally 
have a molten chewing gum basa, resins, waxes, fillers, 

30 amulaifiersr an aqueous sugar syrup (corn syrup or 
sorbitol syrup), dry sugar (sucrose or dextrose) and 
flavor. The aqueous sugar syrup or non-sugar syrup has 
always been believed to be a necessary component, as 
far as conventional commercial manufacture is concerned. 

35 Kb a r suit, th chewing gum product would ordinarily 
c ntain 2% to 7% by w ight of moisture. m reover, 
ingredients such as hum ctant were often required in 
rd r to r tain the moistura f the chewing gums and 
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ootain * reasonable commercial ahelf lift/ thereby 
insuring freshness to the pureh»»»r. The composition* 
of the instant invention do not us« humectants 
( moiitur«-rtt<inin9 ingredients) nor aqueous solutions 
5 ( mois turs-con taining ingredients) and therefore do not 
aufftr from loss of moisture to the ttmosphtri. 

The chewing gum compos i tiona of tha instant inven- 
tion have a moisturs content of up to about 0.9% by 
weight of the final composition end comprise a gum base 
10 which softens in a temperature range of about 4D» to 
about 60«C. a flavoring agent, preferably but option- 
ally absorbed in the microperous channels of water- 
soluble spherical particles, a solid water-soluble 
sweetening agent, said ingredients containing only 
15 residual moisture and being added to the composition 
without additional moisture, i.e. without the U9 « of 
aqueous solutions. The final chewing gum composition 
has an equilibrium relative humidity value lower than 
the ambient relative humidity. 
20 There are several critical aspects to the instant 

invention. One such criticality is the requirement of 
a soft gam base, e.g., one which softens in the temper- 
ature range disclosed above. Traditionally, gum bases 
were employed which melted in a range of 7D - -12D«c. 
25 While the gum bases of the instant invention are well 
known in the art, they must not be heated beyond the 
softening point of 60'C. Thus, while various combi- 
nations of these known soft gum bases may be used, the 
particular combination employed must not be such that 

30 . ita ..^jJkl»^i n J^E^ „ , . . 

Another such eriticality is the total moisture 
content and the equilibrium relative humidity value of 
the chewing gum composition. Moisture related product 
d gradation is on of the prime stability concerns for 
35 chewing gun compositions and products. The nviron- 
mental factor influencing m isture loss or gain is 
relative humidity. It is commonly accepted that the 
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lover tht relative humidity, the faster things dry out. 
R lativ humidity (RH) is * mtajort of the vapor pres- 
surt exerted by the moisture in tht atmosphere. As 
relative humidity increases or decreases, the pressure 
5 of the moisture in the atmosphere increases or 

decreases accordingly. Pure water exerts a moisture 
vapor pressure equivalent to 100% RH • As such* that 
water will evaporate when stored in any environment 
less than 100% RH. If impurities are added to that 

10 water, the moisture vapor pressure will decrease. 

Equilibrium relative humidity ( ERH ) measurements 
were taken for the inventive compositions. ERH is a 
means of identifying the susceptibility or propensity 
of the composition to moisture gain or loss, which in 

15 turn relates to the tendency for the gum to remain 
moisture-stable and to not dry out or become stale. 
When the product neither picks up nor loses moisture, 
it is in a state of equilibrium with the environment. 
The ERH measurement depends on the ratio of free 

20 moisture to bound moisture in a product and the 

temperature. The amount and rate at which a chewing 
gut? loses or gains moisture depends on the differential 
between the product's ERH and ambient RH. The transfer 
of moisture will be in the direction from high to low 

25 RH until an equilibrium state i* reached. 

The inventive chewing gum compositions have a low 
ERH and therefore tends not to lose moisture/ since 
most environments have a higher RH than the compositions 
ERH. For example, the RH of most geographic regions is 

30 between 35-45% depending on the time of year. If the 
ERH of the chewing gum is greater than the ambient 
relative humidity, the gum will lose moisture and dry 
out. The ERH range of the inventive compositions, how- 
ever, are between about 15% to about 30%, and prefer- 

35 ably about 21 to about 25% at room temperature, .g. 
about 23*C. Thus, there is no t nd ncy for ch wing 
gum mad from the inv ntiv c apositions to dry out. 
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Rather, th tendency, it any, woulo be to pun U p 
moisture during snelf life. Too much moisture pic * up 
is undesirable howiv.r, .inc. it cause, w.tting C £ tne 
gum, loss of sugar coating and water solubles and 
ultimately sticking of tne wrapper to the gum. Thus a 
delicate moisture balance must be maintained whereby' 
the product's ERH is maintained at a low v.i ue relative 
to the ambient relative humidity; and the total mois- 
ture content kept at a maximum of about 0.9% £> y weiont 
and preferably about 0.3 1. Thus, tn . advantages of the 
instant chewing gum composition, of long shelf life and 
freshness stability, i. believed to be due to the 
critical aspects of: 

a> omitting moisture and moisture containing 
ingredients in th. chewing gum formulation., 

b) maintaining the ERH of the chewing gum 

composition at a lower ieu»i 

*ww« r .level than the ambient relative 

humidity; and 

c) using a gum base whicn softens between the _ 
temperatures of about 40»C and 6 0»C . 

The inventive chewing cum compositions preferasiy 
SU 0ptl0nai ^ contain an . dibl . goOG materiaI „ hieft ^ 
capable of being formea into particles having nucro- 
pcrous channels. Flavoring licuxd xs absorbeo into t*,e 
mxcroporous channels of the particles. The prooucts 
have preferred low bulk densities in the range of aoout 
3.0 to about 8 lb./ft.3 and preferably about 3..0 to 
about 6.0 Ib./f t.3. Materials, not having low oulk 
densities, coupled with microporous channels have been 
found not suitable for use in the inventive formula- 

«rttr***lW ills ^tSw. ■b«STt^u"!3^ quickly^ ~" 
release the flavoring from the formulation ana fail to 
sustain flavor-sweetness (Juration. u.s. Patent 
4,^7.832 disclose, chewing gums having flavor sorbed 
in the microporous channel, of sph rical partxcl s 
vner xn the channels incr.as th sorptiv surtace 
•r a. Th s gum compo.iti ns, h w v. r , iack tne 
additional cr i t ic.litie. f the in.tant inv ntion. 
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The optionally incluoed spherical particles or tr.e 
invention may De produc d from a wide range of mat rials. 
Without being limited thereto, illustrative materials are 
carbohydrates such as the dextnns, starch, pectin, 
5 algin, methyl cellulose, carboxy methyl cellulose, 
car boxy methyl amylose, carboxy me thylanty lopectin, 
dextrose, fructose, maltose, lactose, aextrftns, natural 
guns and mixtures thereof. Exemplary natural gums 
include tragacanth, acacia, arebic, locus bean, caraya, 

10 and carragean. The fine, porous nature of the 

spherical particles immediately absorb moisture from 
saliva when the chewing gum product is masticated. :r\e 
particles swell and import a juiciness to the gum. 

Such materials are commercially available and may 

15 be prepared by a number of methods. Once such method 
involves spray drying previously expanded particles in 
a heated zone. For illustrative purposes, however, a 
preferred process for preparing the spherical particles 
useful in the instant formulations is described in U.S. 

20 Patent 4, 1 80, 593 to Cohan, which reference teachings 
are incorporated herein by reference. Briefly the 
reference process involves spraying a flowable 
composition in the presence of a blowing agent, sucn as 
ammonium bicarbonate or other suDstance capable of 

2 5 Decoming q aseous in situ , to form beads, subjecting tne 

beads to a heated zone to expana the beads by expansion 
of gases within the interior of the beads, ana cooling 
the resulting expanded beaas to stop further expansion 
and aid in control of bulk density. C&roon dioxioe and 

3 0 nitrogen are other useful blowing agents. 

Another useful method of producing materials 
having microporous channels is disclosed in 1Kb. 
Patent 4,310,560, wherein finely divided particulate 
edible materials which acquire surface stickiness when 
3 5 moisten d are mixed with a 1 evening syst m containing 
sodiun bicarbonate and a leavening acid. This mixture 
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13 sprayed with an equ us liquid whilt the particulate 
materials are tumbled and rolled to form agglom rat s. 
The agglomerates are then heated with a hot air stream 
between 51 # -135*C to cause, the release of carbon 
5 dioxide gas from the leavening system. The release of 
the gas causes the final particles to be porous in 
nature. 

The spherical particles are employed in the 
chewing gum composition in amounts of about 0.1% to 

10 about 12% by weight and preferably about 0.5% to about 
6% by weight based on the weight of the final 
formulation. Amounts less than 0.1% fail to achieve 

nhanced flavor and sweetness perception whereas 
amounts higher than 12% does not achieve a pleasing 

15 flavor sweetness release. 

The preferred spherical particle for use with this 
invention is a mal todextrin. This maltodextrin is 
distinct from known maltodextrins which have distinct 
particle sizes and are void of a microporous channel 

20 structure. Such conventional maltodextrins or corn 
syrup solids as they are commonly referred to# have 
bulk densities from 15 to 46 lb. /ft. 3 and D.E. values 
from 7 to 38. Such materials are unsuitable for use in 
the present invention in lieu of the micropore js 

25 particles. It should be recognized that sucn maltodex- 
trins may be used in the instant formulations in 
addition to the spherical microporous particles. Wnen 
used in this manner/ they may be used in conventional 
amounts well known to the skilled inventor. 

30 Flavoring agents well known to the chewing gum art 

may be added to the chewing gum compositions of the 
instant invention* These flavoring agents may be 
chosen from synthetic flavor oils, flavorings and/or 
oils derived from plants* leave*/ flowers, fruits and 

35 so forth, and combinations th reof. R presentative 

flavor oils include: spearmint oil# cinnamon oil, oil 
of wintergreen (m thylsalicylate) and p pp rmint oils 
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as well as their flavoring repla cement j . Also useful 
in artificial, natural or synthetic fruit flavors such 
as citrus oil including lemon, orange, grape, lima and 
grapafruit and fruit essences including apple, straw- 
5 berry, cherry, pineapple, banana and so forth. Othar 
fruit flavors well known to tha srt art also 
employable. Mixtures ean ba employed^ 

Tha amount of flavoring agent employed is normally 
s mattar of prafaranca subjact to such factors as 

10 flavor type, baaa typa and strangth desired. In 

general, amounts of about 0.05% to about 3.0% by vaight 
of ths final chawing gum composition ara usaabls with 
amounts of about 0.3% to about 1*5% baing preferred and 
about 0*7% to about 1.2% baing most preferred. 

15 Those elastomers useful in the soft gum bases of 

instant invention include/ but are not limited to* 
i sobutylene-isoprene copolymers , poly viny lace ta te # 
poly isobutylene, polyvinylalcohol, SBR, natural rubbers 
such as chicle, jelutong, balata, crown gum, gutta- 

20 percha, lechi-caspi, sorva and the like and mixtures 
thereof. When using a combination of elastomers, the 
total elastomer mixture must be capable of being 
softened within the range of about 43*C to abouz 63*C# 
preferably about 45* to about 57 • C , and most preferably 

25 about 50* to about 55*C. The process of softening is 
•neant to be distinct from the traditional melting of 
gum bases . By the term "softened** is meant the gum 
base is heated to a semi- vis cous state, wherein the 
viscosity is relatively high and the base has better 

30 film forming and stretching characteristics than bases 
which are melted. additionally/ the lower temperature 
used to soften the base does not melt the sugar and 
other materials added to the gum base and as such there 
is beli ved to b little chemical interacti n betw en 

35 th base and these materials. The c nventi nal bas s 

n the other hand/ are heated to higher temperatur s to 
caus the gum bas to liquify (melt). The m It 4 base 
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haa a much lovar viacoaity than th. inv.nti v « softened 

base, .nd as such has l.aa f . filn forming , , trtte . 
ing quality.. Additionally, . ug , rj And diaaolvabl . 
mat. rials also malt along with tha al.stom.ra. These 
5 m.t.rials often r.cry.t.Ui*. eut Ut „ on , 

product brittla. * 

Th. .»eu„t of gum o... .m P loy. d will vary cr.atly 
depending on variou. factors such a. th. typ. J J. 
used, consistency d.sir.d and oth.r component. us . d tD 
10 max. tha final product . Jn ^ ^ »••- to 

5% to about 6 5% by waioht of th. final eh . wiftg guffl 
composite ar. .ec.pt.bl. for use, tfitn pr . ft \'. d 

."TiVVT 15 " ab ° Ut 4 ° % 

• bout 18% to .bout 35% by w. ight ault . bl . 

Th. gun, b.a. composition ».y cent , in .;u, temer 
solvents to ai d in aoft . nlng ^ ^ COBpeneftt> 

It is important, how.v.r. *h.» k w 

,v,r ' tnat these components be 
substantially fr .« frow water/ ^ ^ ^ 

20 o\Tk " ^ haV ' ' aaXiWU,a WOiStU " COnt ^ *bout 

t ; . ..vr 9h , t- such ei - tom - r ^, 

th. methyl, glycerol or penta.rythri tol .st.rs of 
" 8inS " "sins, auoh „ hydrogen. ted , 

di..r|,.d or polymerized rosins cr .i.tur.. thereof 
Example, e f elastomer solvents suitable for use here 
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Uk.. «„ , lso „. ineorpor . t . a lnto t(|< b>j 
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obtain a variety of desirable textures and consistency 
properties. These additional materials are generally 
• mployad in amounts of up to about 30% by weight and 
preferably in amounts of from about 3% to about 7% by 
5 weight of the final gum base composition, flixtures of 
such ingredients can be used. 

The chewing gum compositions generally contain a 
major portion of a solid natural sweetening agant 
selected from the group consisting of mono-,di- and 

10 polysaccharides and mixtures thereof. Other dry water- 
soluble artificial sweetening agents may be used in 
conjunction with the solid natural sweeteners. The 
term "natural" sweeteners includes naturally occur ing 
sweeteners which are artificially made, as veil as 

15 those which naturally occur. Without being limited to 
particular sweeteners , representative illustra t ions 
encompass: 

A • Water-soluble natural sweetening agents such 
as monosaccharides/ disaccharides * and polysaccharides 

20 such as xylose/ ribose* glucose* mannose* galactose/ 

fructose/ dextrose/ sucrose/ sugar/ maltose; polyhydric 
alcohols such as sorbitol/ mannitol/ xylitol; and 
fixtures the re of • 

=»B . Water-soluble artificial sweeteners such as 

25 the soluble saccharine salts, i.e. / sodium or calcium 
saccharin salts/ cyclamate salts, acesulfame-K and the 
like/ and the free acid form of saccharin. 

C. Dipeptide based sweeteners such as L-aspartyl- 
L-phenyla lanine methyl ester and materials described in 

30 U.S. Patent No. 3/492/131 and the like. 

The water-soluble solid natural sweeteners 
described in category k above/ are preferably used in 
amounts of about 25% to about 75% by weight and most 
preferably from about 50% to about 65% by weight of the 

35 final chewing gum compositi n. In contrast/ th 

artificial sweeteners described in cat gories B and C 
are used in amounts of about 0.005% t about 5.0% and 
most pr ferably ab ut 0.05% to ab ut 2.5% by weight f 
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tha final ch«wing gum composition. These am unts ar 
ordinarily neceaaary to achiava a desirad level of 
sweetnesa independent from tha flavor laval achieved 
from flavor oils. 
5 Tha chawing gum compositions of this invention may 

additionally include tha conventional additive* of 
coloring aganta such as titanium dioxida: additional 
fillers such aa aluminum hydroxide, alumina, aluminum 
silicatas: gum basa fillers such as talc and calcium 
10 carbonate and combinations thereof: and additional 

• mulsifiers such aa glycerol monestearate. The amount 
of filler in the gum basa ahould remain within the 
range of about 10 to about 25% by weight of the gum 
base. 

15 Th * inventive process of making a chewing gum 

comprises the steps of: 

(a) softening the gum basa using a taraperature 
in the range of about 40 # C to about 60*C: 

(b) admixing a sweetening agent and a flavoring 

20 agent, said flavoring agent being absorbed in the micro- 
porous channels of water-soluble spherical particles 
continuing to mix until a homogenous, pliable mixture 
is obtained: 

(c) extruding the composition prior to coolins: 
25 (d) forming the composition into suitable 

chewing gum pieces without cooling: and 

(e) wrapping without prior conditioning the 
substantially moisturelesa chewing gum. 

The gum bases of the inventive compositions and 
30, ^to . ^h.e4*r*^^ 

between the ranges disclosed above, can be made in most 
chewing gum mixing kettles without tha special require- 
ments of traditional gum base kettles. 

Figure 1 shows both tha current (prior art) 
commercial process of making gum base, as well s the 
inventive process. Whereas tha pri r art process 
r quir d masticating and melting of the gum basa in a 
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tvo-step starting beteh/f iniehed batch process 
ususlly requiring 5*6 hours, the invtntivt process 
requires only softening of the gum base in a one-step 
proctss taking about 1-1 1/2 hours. It is significant 
5 that the inventive process saves considerable time and 
energy over the prior art process since this saving can 
be reflected in significant cost savings, more 
efficient production, ait veil as a higher quality 
chewing gun. 

10 Figure 2 shows processes for making chewing gum 

for the prior art. As depicted* the prior art melts 
the gum base, mixes in other chewing gum composition 
ingredients, and cools the mixture prior to extrusion. 
Additionally, prior to wrapping, the prior art 

15 compositions are conditioned for 24-48 hours. 

The inventive process depicted in Figure 3, 
however/ does not require cooling prior to extrusion, 
nor does it require conditioning prior to wrapping. 
This process can be modified by softening the base 

20 directly in the gum kettle, followed by extruding, 

rolling and scoring and wrapping. Additionally, the 
gum base can be first softened by other me ana such as 
in an oven, then placed in the kettle and extruded. 
The inventive chewing gum compositions and the 

2 5 inventive process are mutually dependent on one another 
and the benefits of the invention as a whole result 
from this mutual dependence. Thus, the gum base 
oust have a softening range of between about 40 # C and 
about 60*C to be useful in the inventive process. 

30 Additionally/ to be able to carry out the process as 
described, no additional moisture is added. The only 
moisture present is residual moisture, most of which is 
believed to be bound moisture, inherent in certain 
ingredients. The t tal residual m isture must not 

35 yield a chewing gum comp sition and product utside of 
the range r cit d. Thus, th final chewing gum com- 
positi n has a moisture content of up to ab ut 0*9% by 
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weight without any pr ceasing steps directed to drying 

r removing of moisture. The term substantially 
mois tureless refers to this moisture content. 

Chewing gun products made by the inventive process 
5 and using the inventive formulations have remained 
f rt»h, soft end pliable for one yeer or more with a 
minimum of protective packaging, ror example, unwrapped 
sticks of chewing gum have remained soft/ pliable and 
have retained their quality end freshness for a year or 
10 more in the open air or in unsealed pouches. This 

advantage is attributable to the combination of chewing 
gum ingredients processed in the manner described. 

Tha instant invention therefore contemplates a 
chewing gum composition which remains fresh for a year 
15 or more with a minimum of protective wrapping, having a 
moisture content of up to about 0.9% by weight and being 
capable of being extruded, formed, coated and wrapped 
without cooling or conditioning, said composition 
comprising: 

20 < a > a 9 um base having a softening range of about 

4D # C to about 60 # C: 

(fc) a flavoring agent and a sweetening agent 
absorbed into the microporoua channels., of water-scl jble 
spherical particles: said ingredients containing only 
25 residual moisture: said composition having a equi- 
librium relative humidity lower than the ambient 
humidity and said composition being prepared by the 
process comprising : 

(i) softening the gum base in a 
30 temperature range of about 40*C to about 60*C: 

* ~ C4i)^^a^raifx*ng swW«fWing tgen%5 and" 
flavoring agents: 

(iii) extruding tha composition; 
liv) forming the composition into suitable 
35 {v > wrapping th piec s without prior 

conditioning. 
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Tht instant invtntivt composition* in combination 
with tht invtntivt process may bt f rmtd int stick, 
slab, ptlltt* pillow, ctnttr-f illtd, chunk , sugar- 
coatad or othtr gum form. 

Tht following axamplts art givtn to illustratt tht 
invention, but art not dttmtd to bt limiting thtrtof. 
All ptrctntagts givtn throughout tht specification art 
bastd upon wtight unltss othtrvist indicated. 



Tabla I shows various chewing gum formulations f 
tha instant invention as well i a those of the prior 
a rt. 

Chewing gum pitcss wtra mad* using inventive 
formulations A-J and using the Inventive process 
described above. Tha frashly nada gum piacas vara then 
tastad for tasta, chaw, texture, softness, flavor, 
swaatnass and othar ©rganolaptic cha racteristics by a 
group of expert panalists. Tha frashly made gum was 
judgad to ba as good or bettar than tha comparable 
commercial chawing gums. 

Othar frashly made gum pieees vara put through a 
scries of stability tests including naked exposure to 
air for long periods of time, accelerated aging testa, 
humidity tests, cycling tests and so forth, all of 
which are described below. 
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10 Ingredients 



Gun Base 

15 Com Syrup 
(aqueous 

solution) 



20 



Sugar 



Prior Art 
I II 

21 25 

16 20 
60,8 51.1 



Dextrose* 

Fructose 

25 Softener 

Flavor 

Spherical 
30 particles having 
micropores 



0.7 2.0 
1.5 1.9 



Inventive 



35 



37.5 28.0 31 20 31' 25 



51. 1 66. 3 2 67.0 70 - 41 

6.0 - 65 20 

- 10 

0.25 0.3 0.5 1.0 1.0 1.0 
1.5 1.35 1.5 1.0 1.5 1.5 



4.0 3.0 



8 



Gum arabic 
powder 



• Powdered mixture (fine and/or course) 

1 Actual value 50.975 

2 Actual value 66.35 



1.5 
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TABLE II 

SUGARLESS CHEWISC GUM FORMULATIONS 
(% by wtight of total compo»ition) 



Prior Art 



10 


Xngr*di«nts 


III 


IV 


1 C 


H 


I 


J 




G ub Ba a a 


£ w 




( 23 


22 


35 


50 


15 


Sorbitol 
solution 


12 


9 


I «» 








20 


Sorbi tol 
powder 


65.7 


50.35 


1 53.9 


50.9 : 


54.975 


29 . 




Manni tol 
powder 




5.0 


1 e 


12 




10 


25 


Softener 
Sweetener 


1.0 
0.1 


5.0 
0.15 | 


1 10 


15 


B 


10 




Flavor 


1.2 


1.5 


0.1 


0.2 


0.075 





Inventive 
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Non-Staling Tast 

Unwrapped chewing gum piec a mad by th inventiva 
proctn and using each of the inventive f rmulationa Jk-j 
(Tables X and II) vara allowed to sit in open air at 
5 ambiant tamparatura for 12 months. 

Othar cornmarcially available comparable chawing 
gum piacaa vara allowed to stand in tha same manntr and 
«t tha and of this pariod compered to tha inventive 
chawing gum products by an expert panel* Tha co mm tr- 
io daily available chawing gum products vtrt found upon 
visual inspaction to ba cracked, hard and brittle. 
Chewing was difficult and flavor and texture exhibited 
a stale quality. Overall, the prior art chewing gum 
was found to be undesirable and unfit for consumption. 
15 The chewing gum products of the instant invention, 

however, retained their flexibility, softness and 
flavor and tasted fresh as if newly made. 

Accelerated Aging Tests 

20 Unwrapped chewing gum sticks formed from the 

inventive process and using inventive formulations A-C 
were exposed unwrapped at 23*C/25% RH for 2, 4, 6, 8# 
12, 16 and 26 weeks. The current comparable commercial 
chewing gum was subjected to these sane environmental 

25 tests. 

Subsequent to exposure the chewing gum pieces wer 
evaluated for hardness using an Instron machine. The 
gum piece is held in place impaled with a plunger 
apparatus connected to the instron arm, and the highest 

30 point of resistance before the gum piece fails is 

recorded in pounds. The harder, e.g. , the sort stale 
and brittle the gum piece is, the store force is required 
to enter the gum. It is this force (pounds) which is 
taken as the indicator of the hardness of the gum. 

35 Th r suits " f these tests, shown graphically in 

Figure 4, indicate the inventive formulations made by 



25 



30 
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the inventive process retain their fleiibility and 
softness as reflected by the naarly constant results of 
the hardness taats. The inventive formulations remained 
soft and flexible and had the organoleptic properties 
5 of freshly made gum even after 26 weeks at 23'C/23% 
relative humidity. 

As indicated in the same figure, the commercial 
doublemint product steadily became harder and after 8 
weeks was over 4 tines harder, and therefore staler, 
10 than the inventive product after 26 weeks. 

Figure 5 shows inventive formulations A 4 B having 
been formed into sleb chewing gum and compered with 
conventional, commercially aveileble slab chewing gum 
under the same conditions es ebove <23 # C/23% rh ) . The 
15 results demonstrate that the inventive product retains 
its softness, indicated by little ehenge of its 
hardness over time. The competitive product, on the 
other hand, clearly becomes mueh harder over time, 
indicting its proneness to staling. 
20 Figure 7 shows the results of the accelerated 

aging tests conducted in the same manner on sugarless 
gum. The results after 22 weeks indicates that the 
inventive compositions are comparable to the current 
commercial products in retention of softness and 
flexibility as reflected by insignificant chances over 
time in hardness. 



Quantitativ e Determination of Moisture Pick-up 

Chewing gum pieces made from each of the inventive 
formulations A-C and using the inventive .process were 
prepared, weighted end put into a dessicator containing 
e saturated solution of ammonium chloride to induce 30* 
RH. The dessicator is then placed in a 27»c incubator. 
The gum pieces are then reweighted weekly for 5 con- 
35 aecutive weeks. Th w ight change is attributed to 
moisture pick-up and the % dewing is calculated 
therefore as follows: 
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Saw Weight - original vaight x 100 ■ % dtwing 
original weight 

The 9«ni procedure was used to teat commercially 
5 available competitive product*. 

Tha results of these tests* dapictad graphically 
in Figura 6, indicatad that invantiva formulation* 
prtptrtd by tha invantiva procaaa show insignificant 
change in % dawing aftar 5 vttks at 27 # C/80% rh. Tha 
10 commercial doublemint product* howtvtr, showed a 

marked incraaaa in moisture pick-up between tha first 
and sacond weeks and a decrease in moisture pick-up in 
weeks 3-5. 

It is apparent that tha invantiva formulations art 
15 extremely stable in tha prasanca of extreme humidity 
conditions, whareas tha currant comparable commercial 
chawing gums hava high moisture pick-up and ara 
relatively unstable in this regard. 

20 Sweating Tests 

A visual determination of surface coating loss 
was conducted on factory wrapped product of the instant 
invention and compared with the comparable competitive 
product. The packages are air-tight either by 
25 fin-sealing or over-wrapping with plastic and placed in 
an incubator at 40 # C* The packages are removed from the 
incubator weekly for 5 consecutive weeks and 3 gum 
pieces of each package are visually examined for 
surface coating change, 
30 The results of these tests, shown graphically in 

Figure 4, indicate the inventive formulations made by 

The degree of sweating was judged on the following 
scale: 

0 - No sweating 
35 1 - Vary slight $w ating {little disapp arance of 

coating) 

2 - Light sw ating (same disappearanc f coating) 
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3 - Moderate swtating (diaappeerance of coating - 
degree of sticking of wrapper due to 
moisture is noted) 
The rtsults of the inventive chewin9 gum 
S compositions for each visual examination wee •O , ■ 

indiceting no sweating and no development of moisture, 
despite the extreme temperature for an extended period 
of time* 

The comparable competitive products showed slight 
10 sweating {•!■). 



4 



24 0176237 

EXAMPLE TWO 

Th following comparative example is intended to 
demonstrate that the instant compositions cannot be 
made into chewing gum product when the temperature of 
5 the gum base exceeds about 60*C. 

Chewing gum batches containing 28% base, 65% 
sugar, 7% softener were mixed at temperatures of 49* , 
52*, 55 # , 57*, 60 # , 64* and 66*C respectively. The gum 
base in each case was formulated in accordance with the 
10 inventive process. Accordingly, the base was heated to 
the indicated temperatures to soften it. The inventive 
process as outlined in Figure 1 was followed. 

The gum bases which vara softened at 49 # , 52', 55* 
and 60 # C respectively, exhibited good viscosity and 
15 continuity and were easily processable into chewing gum 
formulations using the inventive formulations A-C. Those 
gum bases which were heated to 64* and 66 # C respectively, 
exhibited a break down in fiber and elasticity and a 
viscosity which was too low to be processable in 
20 conventional chewing gum equipment. When attempts were 
made to extrude chewing gum compositions containing 
these bases, they were unsuccessful due to the formation 
of granular chunks of gum which separated out. Those 
chewing gum compositions which were prepared from gum 
25 base which had been heated above 60 # C did not form a 
continuous rope when attempts were made to extrude it. 
Rather, granular chunks of the chewing gum composition 
separated out, causing extrusion to be unsuccessful and 
the result was the chewing gum product could not be 
30 made. 

i 

! 

i 
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CLAIMS 

1. A chewing gum composition comprising 

a gum base which softens at a temperature in the 
range of from 40°C to 60°C, a solid water-soluble 
5 sweetening agent, a softener and a liquid flavouring 
agent, and having a moisture content of up to 0.9% 
by weight of the final composition, said chewing 
gum composition having an equilibrium relative 
humidity value (as hereinbefore defined), lower 
10 than the ambient relative humidity, preferably 
of from 15 to 30%. 

2. A chewing gum composition according to 
claim 1, wherein the gum base comprises an elastomer 
chosen from isobutylene-isoprene copolymers , polyvinyl 

15 acetate, polyisobutyl ene , polyvinylalcohol , chicle, 
jelutong, balata, crown, gutta-percha, lechi-caspi 
sorva and mixtures thereof, present in an amount 
of from 5% to 65% by weight of the final composition- 

3 . A chewing gum composition according to 
20 claim 1 or 2, wherein the gum base softens at a 

temperature in the range of from 50 o C to 55°C. 

4. A chewing gum composition according to 
claim 1, 2 or 3, wherein, the sweetener is chosen 
from water-soluble sweetening agents, water-soluble 

25 artificial sweetening agents, dipeptide based 
sweeteners and mixtures thereof. 

5. A chewing gum composition according to 
any preceding claim, wherein the flavouring agent 

is absorbed in the microporous channels of spherical 
30 particles having a bulk density of from 3.0 to 
15.0 Ibs/cu. ft. (48 to 240.3 kg/nT ) . 

6. A chewing gum composition according to 
claim 5, wherein the spherical particles are chosen 
from dextrins, starch, pectin, algin, methyl 

35 cellulose, carboxymethyl cellulose, carboxymethyl 
amylopectin, dextrose, fructose, maltose, lactose, 
dextrans, natural gums and mixtures thereof. 
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7. A chewing gum composition according to 
claim 5 or 6, wherein the spherical particles are 
maltodextrins having a bulk density of from 3,0 
to 6.0 Ibs./cu.ft. (48 to 96 kg/m 3 ) . 

8. A chewing gum composition according to 
any preceding claim, wherein the flavouring agent 
is a natural or synthetic material chosen from 
natural oils, natural essences or extracts, 
synthetic oils and mixtures thereof. 

9. A chewing gum composition according to 
claim 8 wherein the flavouring agent is chosen 
from peppermint oil, spearmint oil, cinnamon oil, 
oil of wintergreen, fruit flavours and mixtures 
thereof. 

10. A chewing gum composition comprising 
an amount of from 5 to 65%, by weight of the final 
composition, of a gum base which softens at a 
temperature in the range of from 40 °C to 60°C, 

a solid water-soluble sweetening agent, a softener _ 
and, optionally, remaining ingredients chosen from 
conventional chewing gum additives. 

11. A sugar-containing chewing gum composition 
comprising an amount of from 5 to 65% by weight 

of the final composition of a gum base which softens 
at a temperature in the range of from 40 °C to about 
60°C, a solid water-soluble natural sweetening 
agent, a flavouring agent absorbed in the microporous 
channels of water-soluble spherical particles, 
and, optional ly; remaining ingredients chosen from 
conventional chewing gum additives. 

12. A process for preparing a chewing gum 
composition, which process comprises: 

(a) softening a gum base at a temperature 
in the range of from 40°C to 60°C; 

(b) admixing, with the gum base, a 
sweetening agent and a flavouring agent, said 
flavouring agent having been previously absorbed 
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in the microporous channels of water-soluble 
spherical particles; 

(c) continuing to mix the admixture until 
a homogenous , pliable mixture is obtained; 

(d) extruding the homogenous r pliable 
mixture; 

(e) forming the extrudate into suitable 
chewing gum pieces without cooling; and 

(f) wrapping the gum pieces without prior 
conditioning . 

13. A process according to claim 12 wherein, 
prior to the wrapping, the chewing gum pieces are 
coated with a sweetener in a relative humidity 

of between 30% to 80% and at ambient temperature. 

14. A chewing gum composition which is intended 
to remain fresh for a year or more with a minimum 

of protective wrapping, the composition having 
a moisture content of up to 0.9% by weight and 
being capable of being extruded, formed, coated" 
and wrapped without cooling or conditioning, said 
composition comprising ; 

(a) a gum base which softens at a temperature 
in the range of from 40°C to 60°C; 

(b) a flavouring agent, absorbed in the 
microporous channels of water-soluble spherical 
particles, a sweetening agent and a softener ; 
said ingredients containing only residual 
moisture and being added to the composition 
without additional moisture; said composition 
k^ifiS .preparedj^^hje process comprising: . . 

(i) softening the gum base at a 
temperature in the range of from 40°C 
to 60°C; 

<ii) admixing the gum base with softening 
agents, sweetening agents, and flavouring 
agents ; 
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(iii) extruding the admixture; 
(iv) forming the extrudate into 
suitable chewing gum pieces without 
cooling; and 

(v) wrapping the pieces without 
prior conditioning. 

15. A composition according to claim 11, 
wherein the chewing gum composition is in the form 
of a piece which is coated prior to wrapping without 
regard to humidity and at ambient temperature. 

16. A composition according to claim 11, 
wherein the chewing gum composition is in the form 
of a piece which is formed in slab, stick, chunk, 
pillow or tablet form. 
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FIG. 4 

STABILITY DATA— INSTRON HARDNESS TEST (23*C/23%RH) 
SUGAR GUM -STICK 



O COMMERCIAL STICK MINT 




(WEEKS) 
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FIG. 5 

STABILITY DATA- INSTRON HARDNESS TEST (23*C/23%RH) 
SUGAR GUM —SLAB 




TIME (WEEKS) 
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FIG. 6 



STABILITY DATA DEWING TEST (27°C/80% R.H.) 
QUANTITATIVE DETERMINATION OF MOISTURE PICK— UP 
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